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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
obtain both an alkanolamide 
compound which is liquid at normal 
temperatures and has wide 
handleability and is excellent in 
thickening effects and compatibility 
with various kinds of surfactants 
and a surfactant composition 
thereof. 

SOLUTION: This fatty acid 
alkanolamine compound is 
represented by the general formula 
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1- «£EL, fe«-r<5**«*Lft!6SP, 1 6 0-1 7 Ot 

^^e>, ia*J^2-r^ y-2-^^yu- i, 3-y 
p/<y^-;^Sit6f:^:, SCIrt^i. Om 
mHgt;ijS/±u i 7 one— «pw/iDj»LrK,r s > 

L, 75^off^Sc7) 2 -T ^ y - 2 -^c^/U- 1 , 3-7" 
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0. 2 g r#f: 0 >it&Vo&3L? y — ,u 

3 0 0ml Kjg#U Sffl^b7 0 c C(C#^L7t o 
ZK^f&^l^ lS*3 0 0mltS*DL, ^C90 

<D&fc$L$L%0 (la) 2 9 4. 9 g ( 97. 8 %) 

H-NMR (CDC 1 3 I R (n e a t ) # 

^fi:tLT^^M^^^Lf: 0 HI 1 (C 1 H-NM 
R^W^m^^-To H2(C, Hjl <D 1 H-NMR P^llXb 0 

~?t. ik^m&tvttfc&^'to m i Rum 2 ^ 

v/y^vu) -/ptV^^yyiT- K (la) -c&s 
[0 0 5 3] SMU idj: «9^f ^n^iS^^co I R 

#^^i£m3{C7F-ro m3<ni R?--r-b<DWx&x* 

(i, 33 12cm" 1 (0-Hf**g) % 292 5, 2855 
cnr 1 (C-HWffi) % 1 6 5 0cm" 1 (C=0«Mi) . 1 
5 5 1 cm" 1 (N-H^) , 1 4 6 2, 1 3 7 9cm 
- 1 (C-Hmft) , 1 0 6 5cm- 1 (C-OffiSg) T^gLgl 

[0 0 5 4] HJfegy2 
§JK (lb) co^fifc 

00ml«W:, 7^^f/H28. 6 
g ( 0. 60mol) t 2 -T* / ~2~* ^/U- 1 , 
3-yo^y^t-/P8 2. 0g( 0. 78mol) t 

O'Ct^tftLfc. *0)SSffi 5 0 0 mmH g l:«E 
U gUtiL-tZ* 9 ;—JV*m3kV,t£&b 1 20-1 3 0 

-KJ:0RJE#*TLfc:: itr«BLt8, RJCS** 
a>"biE*J<D2-r^ y-2-y *vu- 1, 3-^0/^ 

*J1r— ^Sr®^"t"^yb*{-, RJC^S: 1. OmmHg^ 
«JEU 1 6 OtlC— 0#Pfl*PfftLTJKT ^ >-U fHSfi 
02-7>;y-2-^f;U-l, !\, 
SrB*U IW07;M/-^7^ K (1 b) t***}- 

*sv >it&mb<nm&yoi 5 9. 7 g £»*: 0 :mx 

ifiLfco :^OT«®*ioomi^oi, £b 
t:9 0tl;MU 16 0|«11L^ wcoa^ 

i^^n^y— /V'SrJDx., ^n/<^U— ^ — ^ffi^TigfiJ^TK 
(lb) 16 2. 8 g ( IR¥9 4. 4%) 



(11) 4$P*B2 001-131 132 

-99 y >-g£T^ K (lb) -C*>£^£*«^Lfc 0 
[0 0 5 5] 

N-fc J *( bKn^Wf^) -^f;P-7!?!i^B7 
j_K ( 1 c ) 

mttts mm^ma. nam. mmmmzmz-tzmms 
oomi^jSisti:7^yy»i 20. 2 g (o. 

60mol) £ ir y y — /U 71. lg( 0. 78mo 
1) iSrtti&*. ro«^»«:K*«aET-e»»Lft^ 
10 b 1 6 0*C^#iaLfc. ^g^^5 0 0mmHg 
i:*EL, Lfctffe 160-I70t 

TMf$R8R/C »l^nvF^7^|:J:0I 

ir y S-/l'&&3z'fZ>tltb. R/£^£ 1 . OmmHgCl 

co-ty y — a^b^u ar*w y >it&mi 3 8. 4 
g(iR*9 4. 7%) $r#fc e 5 0 

om 1 ^^77^3jw»p>n^^^i^y y isvc&m 1 2 

1. 8g(0. 50mol) Srtt&3^ ni^y — yU5 0 
fc 0 ^^MI-IStKI 0 0m 1 ^»L, £bi-9 0 

* S: L fee tMW7/^/-;U7U' 
(lc) 12 8. 3 g( 4X^9 8. 1%) aM»e>*ifc. 

JS£jS4&rtSB N-tT* (t Kn^r^f/i,) 

-^f^-7^y^7^ K (1 c) r^5:^M 

JO [0 0 5 6] j|»g>j4 

N- fc*;* ( bKp^'^f/v) 
mr * K (Id) 

l^tWl:t^»2 17. 0g(0. 3 3mo 
1) ^2-7^-2-xf/U-i, 3-^1^^^^^^ 
— /H5 4. 9g( 1. 3 0mol) t $rtti^^, Z(D 
i^«l^^lTtffi#L^bl 8 O^fClM&U 

^0 -T ^ y - 2 -m^/U- 1 , 3 -yvs<^Zs$-— /U^r® 
*1" Sfctf), RfS^Srl. OmmHgCSEL, 170 

■y-y y >it&vot?v-tv >k<»m&m3 5 5. 6 g ^ 

mti 0 : oi^$:x ^ ; -;n 0 o m 1 L, ft 
bnfc88tfi»L4#e> 7 0ti:#iLfc. 
(^StKI 0 Om 1 Sr^*DLS6iC9 0 < Clw#^L, 1 

50 Lfe<Jrr5, ftt«(7)7^y-;U7; K (Id) 
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t/yty^S^»3 6 0. 4 g(ltX3S9 4. 4%) 

K (id) ^fc*::i:jW«B**ifc. 
[0 0 5 7] ttflBfSlfc 
1. *ttttt&l*««ttSBK 



22 



(^y ^-^ri/^^-u^v^ y /w^— ^/ufiteis^ h y ^ 

A) *«W(C«5*JS0ij4<Dft»{b^«l (Id) Mt>*(^ 

x K) StKCMEA (ty»^y^^y-/U7> 
K) ^^r^SLES (^y^-^rv'^^-W^^^y rt^ 



ffi'J^pH 



^#®ett?Rj 2 o 

7. 0 (^i^Bf. h V Htli) 

2 st: 



mitmflk (¥f4 : mPa 
[0 0 5 8] 



) &m i {zijk-t 0 










ttft (niPa • s ) 




**** 


it ISA 








CDEA 


CHEA 


£^ft <<*> 


<fc^tt> (Id) 






0 


7 


7 


7 


2 


92 


33 


45 


4 


920 


110 


1600 


6 


19600 


780 


15600 


8 


312 


3125 


a* 



EAtl^^ifttSb*-e*>o^ 0 ££>lC, CMEAi "9 
fl&&ft£ttfcB5< % -5t - 10ft#|:fcV^CMEA 



tt#ffiSttffl2 
7. 0 
2 5t 

BStttfth (^«^H (*) S) 



[0 0 6 0] b. jj|K^jtjgga^M^g^i± 

>0 *5g^(c«5H*«j4 0*»^ift (Id) , 
\z.ifcmt&tfoh ltcme a (^i/mffim^s^? 

/WT^ K) LSB (7!>D>f^7; K^Pt° 

/pt Ko^^/^^-fy, jSH : y^^yy s 
B : )\m7T'(>fr$*/utiM) fcE*U WfeftfcE 

o^fift% 

*iMb-*- h y *A-ess«E) 



fflJRg* : mPa 

[0 0 6 1] 
[*2] 



s) !:S2[^t 0 
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23 







. s > 










^ D v J ~ w 


CJyEA 


ft (%) 


<t^4*J (Id) 




0 


10 


10 


1 


11 


11 


2 


14.2 


11.6 


3 


1200 


560 


4 


2130 


925 


S 


1140 


mm 



[0 0 6 2] **W<Z>J]Mfil*7Vl'* J —iVT % Yft&m 
f ttV^S, LS B ^OlB^ttf-*3V^"C«i. C ME A 
^r^rti-5i:. CMEA^5li%«^it^iL/': 



03) 4$|»2 0 0 1 -13 113 2 

* E A&e^Lfcfc<Dliaj»LfcO{w*t U *^(7>ft:^ 

[0 0 6 3] c. ^/p^r^^-^Sjgtt^j^^iB^ir 

it a mtf&jk xmm&*sk 

Ajg) 

(Id) RXfltmt&Vot LTCMEA (^r^llMSH* 
;i^y-/l,7;K) ALE (N-7#cz>f 

7/yALE : )\m-7r^>^rxiJ/V^M) . RXICT 
-12 (N-^LtefliJK^T^-L-^^^ yih 
yx^y-/V7 ^>-J£, i&<nm («) fi) £SS 



»J363e* (*ffi : mPa 
[0 0 6 4] 



: «»ffi®tt»j 2 o i&&mm% 

SQ5tpH : 7. O (^V-g^ h U *-k"CWB£) 

• s) Sr*3l^i- 0 & [^3] 

5* 





ttft (nPa • s ) 




ALE 


CT-12 










it IKS. 


fl (96) 


Hfift^ 4 OflU 
ft^fcl (Id) 


CMEA 


mmm a 

it-Ste (id) 


0€A 


0 


7.4 


7.4 


6.5 


6.5 


1 


7.4 


7.4 


6.0 


6.0 


2 


7.2 


6.8 


6.0 


6.0 


3 


7.2 


7.2 


6.2 


6.0 


4 


6.7 


6.5 


6.0 


6.0 


5 


7.4 


7.2 


6.2 


am 


6 


7.5 


7.2 


6.0 


am 


6 


14.3 


am 


6.0 


am 



[0 0 6 5] *ftW<DmW5&ZT/l'* J —/UT X Kfb^» 
to L*»L4dSbft*tt(coi^T«'tt:i-5i:, CMEA 



[0 0 6 6] D. ig5ttffBgtt«j:<Pig^(cj3<t5iM 
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**W(-tR5j«6«4<Z)»»ft^* (id), &tWt« 
it&WtLx, cm e a (-^^ffiWK^yji^y-^r 

S K) <0#*<t, T ^ KftBK<*>f ^fi#BfStt*J LP 

/y>LPB, )\\myy^ >>r% ^/wtua) , kt 

Tt'JySpH 



26 



ttS) , KT^^fflHttflLBBSttJHCL (2-T/W 



7. o (^>gg, h y ^tii) 

2 5r 



HJSBX : mPa 

[0 0 6 7] 



) £-«4( 


-^i~ 0 






$4] 








te* (nPa - s ) 




LPB 


CH 


CL 














ItttA 




£&#J4 


CMEA 




CMEA 


£fte*J4 
(Id) 


CUEA 


0 


10.0 


10.0 


10 


10 


6.0 


6.0 


1 


12.5 


11.5 


492 


320 


8.0 


7.5 


2 


15.9 


12.2 


6950.0 


4750.0 


6.9 


9.0 


3 


150.0 


156.0 


2100 


BM 


9.0 


am 


4 


650.0 


430.0 


370 


BM 


16.2 


am 


5 


3470. 0 


3840. 0 


am 


am 


112.0 


am 


6 


6330. 0 


6430. 0 


am 




439.0 


am 


8 


356.0 


am 


am 




756.0 


am 



[0 0 6 8] *¥&W<DmffiWtT/l>* Z-/U7 S Kfb^* 

ufco ^zmmmz^^x&fiLtzk z*>, cmeac 

X-it&\,^<DX&>otz 0 l£tz- 5°C ■ 1 0«#|dio^ 



40 



[oo6 9] e . ^«tt#ffijsttaijfc<pe^^fe^s 

*«W«cffiS3MK«4<o*»ft^» (id) XtWfcftfb 



7. o *miti- h y ^t*id 

2 

Ba«s«w (Xttss or) Si) 



WffiimPa • s) **5^*i- 0 
[0 0 7 0] 
[*5] 
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fa Ol v. lira 


• s ) 




St IB B 






Tttfa i /nMto 


CMEA 




ICdw M d ) 




o 


in n 
III. V 


10. 0 




13. 0 


12. 0 


2 




91 A 

c I. A 


3 


212.0 


121.0 


4 


500. 0 


352.0 


5 


2105.0 


2100.0 


6 


3300. 0 


3525. 0 


L 


408.0 


a* 



[0 0 7 1] *5&W<nmffiMT/\s* y -jvt ^ Y\\&m 

Lfc 0 mzftmmz^^xttit-rzt, cmeae^ 
^&Mi-^mmm^7jk-r(D{^tmLx, ^mm^mm 
MT/ujjy— >vt* v\t^i±mm\z.ifeML>x&vc-rz> 

Zt&te<, -5t:- 1 5{£#^:fc>^Tt>, CMEA£ 

*&&i.fzt><Ditt^xmwmmi., ^ttt^it^ 

10 0 7 2] 2. jBfa^J ; ^JEfccfcSttffljfiWSfe 
[0 0 7 3] (l) feg 

mxwffiLtz 

A 

ft B 



(15) 4#ll2 0 0 1 - 1 3 1 1 3 2 

-^ft c 
D 

a e 

#*^ft F 

10 0 7 4] (2) ^»«i»|IJ:SttffljgK» 
fiS 3 Ocmlc^ji9^(tfcA^S:4. 0-4. 5gg« 

fc&M 0. 5fi*%OPOE^^ U/U^— =rfV^)V 
7^- h+hV ^AJg 

20 5 **lC§fix-CV^ 
4 {§*XTl^5 
3 Wffl 
2 

i #a 

[0 0 7 5] (a) ^jlMZLEj^MjLMgjtM^M 

^XHtCfltSSOKftl 1 Ottlf^tl (la) SLE 
Mfe^m : 0. 2 5MMi% 

ay^a* : 4ot(oiifi 

[0 0 7 6] 
[^6] 
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(16) 



29 



&m 2 0 0 1 - 1 3 1 1 3 2 
30 











SLES (96) 




2D 


18 


IS 


14 


12 


C 1 a) Witm (96) 


0 


2 


4 


6 


8 


pHKfitt 




pH-7.0 


pH-7.0 


pH-7.0 


pH-7.0 


P H=7.0 

trst 






to 100K 


to 100 


to 100* 


to 100H 


to 100* 






1B3.7 


193.0 


194.0 


199.2 


199.7 


fife* («») 


5» 


1S3.0 


191.0 


187.7 


199.2 


199.7 




15** 


179.5 


190.0 


18S.2 


196.7 


196.7 




305* 


175.2 


182.3 


183.0 


192.2 


193.8 


jfefi 


| E 


B 


B 


B 


A 


ttffWttlfl 


1 


3 


5 


5 


4 



(la) 14, s le s/i^^gf ir-tyttf®^ 
[0 0 7 8] (b) ^/^>>-/^7^ty^M^tt 

Ha) ALE 



mfe&m 4 0t©fiia 

[0 0 7 9] 
[*7] 









ALE (96) 




20 


18 


16 


14 


12 


mmm i a>**nt£ai 

(1 a) Oft* (%) 


0 


Z 


4 


6 


8 


pHHSftJ 




pH-7.0 


pH-7.0 


pH=7.0 


pH=7.0 


pH=7.0 
£f ** 






to 1C0K 


to 100K 


to 100ft 


to 100K 


to 100X 




0# 


180.7 


183.8 


190.7 


192.5 


193.3 


e>32> (mi) 


5# 


177.3 


183.8 


191.3 


192.5 


193.7 




15# 


173.0 


182.5 


190.8 


192.0 


192.5 




305> 


169.3 


181.7 


189.7 


190.2 


191.0 




D 


C 


B 


A 


A 




3 


4 


5 


5 


5 



[0080] ^m^mmmr >vb / s Y\^m 

(la) 14, ALEft^*/V^'>/H^7 = ty 
[0 0 8 1] (C) pgtt^BSttffJfcgoa^^g^ 



4 / U y L P B , )\m^ r ^^^r^iJM±m) . KT 
ttH) % T ^ KT5 Vffl«ttJMHStt*ICL (2-T/U 

50 ogfi^it-esB^u »bn^iE-&»^fi?a*, ^ 
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(17) 



31 



0 . 2 5 



10 0 8 2] 
[«8] 



12001-131 132 
52 

4 Ot^ffiE. 
9&tfl Od^-f-. 









LPB (%) 




20 


18 


16 


1 A 
1 4 


1 c 


C 1 a) a C*6) 


Q 


2 


4 


6 


8 






pH-7.0 


pH=7.0 


dH-7.0 


oH- 7.0 


dH=7.0 






to 100X 


to lOOfS 


to IDOft 


to 100X 


to 100* 




C# 


180.0 


186.2 


189.2 


187.7 


184.5 


eiffl^J (m) 


5» 


180.0 


186.2 


189.2 


187.7 


1B4.5 




15** 


178.0 


184.7 


188.2 


186.2 


184.0 




30# 


175.2 


183.8 


186.2 


184.5 


181.8 




D 


B 


A 


A 


B 




2 


4 


5 


5 


4 



[0083] 20 [00 84] 

[^91 IS10] 









CH (9*) 




20 


18 


16 


^Jfcfll i ay&nit&m 

(la) ©it* (*6> 


0 


2 


4 






pH = 7.0 


pH-7.0 


pH«7.0 






to 100X 


to 100* 


to 100* 




0# 


173.2 


177.3 


181.7 


feS*) <■») 


5# 


173.2 


177.3 


181.3 




1S# 


172.2 


176.3 


180.8 






170.0 


172.8 


178.3 




C 


& 


A 




3 


5 


5 



30 
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(18) 
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33 



34 









CL (%) 




20 


18 


16 


14 


12 


( 1 a) flDit^ (K) 


0 


2 


4 


E 


8 


pHfflfiffJ 




pH = 7. 0 


pH=7. 0 


oH-7.0 


pH=7.0 


pH~7.0 






to 100* 


to 100K 


to 100* 


to 100% 


to 100X 




oa 


169.3 


179.6 


178.0 


182.8 


181. 5 


(«n) 




169.3 


179.5 


178.0 


182.8 


181.5 




15# 


166.2 


178.7 


175.8 


182.8 


180.3 




30# 


162.3 


176.0 


173.3 


179.5 


179.7 ■ 




B 


A 


A 


A 


A 




3 


5 


5 


5 


5 



fit, LPB, CH, C L^^^^/U/f^^HMiitt 
»ffifi^«liE^L*:»£\ »&*l«E£«tt, fft'Jf 

[0 0 8 6] D. ^«ttj|tBgttffllfcOE-&»<DjB?a^ 

(la) Itttfk 



*ao (7!>n>r^r5 K^nf/^f/i/r^y^t 

mmmm : o. 25^11% 

l 1 fc*"t\, 

[0 0 8 7] 
[til] 









LAO (96) 




20 


18 


16 


14 


12 


Uttfl 1 £>«&<t£fc 

<1 a) CW) 


0 


2 


4 


6 


8 


pH«S» 




pH-7.0 

iToi 


pH-7.0 


pH-7.0 


pH-7.0 


pH-7.0 






to 100X 


to 10 OH 


to 100* 


to 100K 


to 100* 






182.3 


191.7 


192.2 


192.0 


179.5 


(mi) 


5^ 


182.3 


191.7 


192.2 


191.7 


179.5 




15# 


181.3 


189.7 


191.2 


19C.0 


178.3 






179.0 


187.7 


188.8 


188.3 


17T.2 


nan 


C 


B 


A 


A 


A 




2 


4 


5 


5 


5 



[0088] *?m<omhmTfr* j -^r * Kft&* 

(la) LAOftW*«tt#ISttai:E*Sn 

[oo8 9] 3. mmmnmmL&mwik 

Tisai 2fcE«^E^«*MKU *0>E£««:8 0 



^H^iiiyo^y^y h y fr-MtWE^sti 
a : • e» ) *s»«>e>*ts. 

KKM£*S:* 1 2 l^^-To 
[0 0 9 0] 
[S12] 
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35 



36 





**9JS 


itiss 




Q. 9096 


0. 90% 


0. 9096 


U. 3U7T) 




0. 9096 






pH*»10 


pH-10 


pH=IO 


pH-10 


pH-10 


















S»« 4 


0. 50% 


1.00% 


2.0096 


$.0096 


4. 0096 


0 


ft*** CI d ) 
















t0096£ 


10096* 


10096* 




100%t 


10096 £ 




















10H 


o 


o 


O 


o 


O 


X 




2B@ 


A 


o 


O 


o 


o 


X 


«^ 


















3BB 


X 


o 


o 


o 


o 


X 




7BB 


X 


o 


o 


o 


o 


X 



[0091] **^oflBflS»r/u^ y -/i^r s Kffrg* 
*^pc7)gE^fe(L otM i b -e^ * y ism-* V V 

(ommtt h\zm^<Di&msc&m^±^Lit 0 mem 
->vr* Kfk**i o oa«w«±*a^-r5£, o<c 

l 0 0 9 2 ] 4. «BJifi»@7l£gB«B^ 



T % t5J3f*9— 3*n— ypft- 3lH]ii 
7t 0 Jf LWL*at«!lT%«>mo!>f«|tt«r, B^Mo* 



[0 0 9 3] £fcKflsLfc@^5«^>'://K RlWfc 
Lfc 

3/£ Lot t)iRSr«i:S 
2,& ^Lot ^fiSrigLS 

i a y zf<o^^/u t mm 

i ijtta± © 

1 3 (c^i" 0 

i0 [00 9 4] 

[*i 3] 











100. 096 


99. 596 


99. 096 


9B.096 


95. 096 


93. 096 


<t*« (id) 


0 


0. $96 


1.096 


2.096 


5.096 


7 96 




o 


O 


© 




O 


X 




X 


o 






@ 


O 



[0 0 9 5] *3BWOffiJBSfryU* / -/U7 ^ Kfk^«J 40 

[0 0 9 6] *&W<OmttiWtT/l'* J -tVT * YVctm 

9 9 y >S?T^ K^n fcVPT ^ ^^v- K 3 0% 
POE (3) 7*y/^--77l*» 3 0%*Sffi 

igffc'O'i? h =1 * A 5 0 



[oo9 7] mnms 



5. 
3 . 
3. 
1 . 
0. 



5% 
0% 
0% 
0% 
5% 
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(20) mm 2 0 0 1 - 1 3 1 1 3 2 

37 38 

N-tf* (th'D^WW -^n ry \) is&T* K 2. 0% 

t«i-Y^/y^!)A^^^> 9. 5% 

hyx^y-/P7-;y pH=7. 8^61; 

^ y ir y > 3.0% 

ftM* £fi£r l 0 0%k-fZ>B; 
±mftft*m£L, 8 0ttt«LT^!-|:gl!fi, * [009 8] MMm 6 



^>j§§&5S£# y 4. 0% 

7 * y >&T* K^n t°/U-<^ V 3 0%fM 15. 0% 

#y jr^ri/^ui/? v v/^m-r k y 2 5%g^ 20. 0% 

^n^A'-N-^/l'-fl-T^-W- h y *7^3 0%f&mi 0. 0% 
N-tfx (tKo^f/H -^/^--^v-jm&^T ^ K 3. 0% 
m^u^^y =3— /U-v^^T u— h 2. 0% 

^yiryv 3. 0% 

pH=7. 5^t5i 

EDTA • 2"f h y 0.2% 
^^;v/<y^<ly 0. 2% 

ft®!* ^Ml0 0%i:t5i 

Jif£/£#£r*!^U 8 O^T^Pjfft LT^)-!:gM, X [0 0 9 9] HJfeffJ 7 



7 ^ y y^r k^p tvur ^ y k 3o%w 26. 7% 

^r>o^^-N-y^l—/3-T^^^^h y £i>3 0%^^1 8. 7% 

7 v y /uitr ^ k^o tvu-<^ -r > 30 %mm 8 . 0 % 

N-t'x (t Kn^rv/^f/P) -x^-^y^7;K 2. 0% 
T^^XL-tr/Wd — ^ 0. 5% 

t°o^ h^t7^y o. 8% 

^^vU/^'O' 0. 2% 

t°;WN°7^y 0. 1% 

EDTA - 2thy^A 0.2% 

?^>m pH=6. 2t^5i 

fit®* 1 00%it5i 

_b!Ef##£rM£*U 8 or^T^Pl^LT^^^m, ★ [ 0 1 0 0 ] mMM 8 

^Vu^/U-N-^^/U- 0 -77^yf h y ^jU 3 0%^9. 6% 
^ y * h^/U—N-^A— /3-r^^^-7-hy^7i,3 0%i§?&4 6. 1 % 

y^y^TU^Dt^^y 3 0%Si 3 0. 0% 

7^y ^7^; K7°n fc°/i-T^ K 3 0%gi 6. 7% 

N-t^ (tKu^r>-^^/>) -^^-7^^7;K 3. 0% 

^/u^-^y ^v^v^tj y o. 2% 

-kiE/£#£ril^U SOt^tWLt^-CM, [0101] glJfeffl 9 
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(21) 



2001-131132 



39 



40 













7 0 


1 4 . 


3 % 




3 0 


3 3. 


3% 






1 5 . 


0% 


poe (io) v^y/i^— 




8. 


0% 






K 2. 


0% 


t Kn^f-yx^y^x^y^ 6 0%i&K 




0. 


8% 


p - h/Wzn^^/U^>-^^ h y £ A 




1 . 


0% 


^ /— >v 




5. 


0% 






5. 


0% 




pH=6 





[0102]* 



g i o 



[0 10 3] ggSgjU 1 



fit®!* £ft 
4r 1 0 0 £i-£*±lBf&#£jm^U 8 0t:*-C?*P«iL 

EDTA • 2 N a 

»£>U r 3*p-^jBBIi: 3 Ba I, * 

7;y7hGS-n* (jfflBD 
^yf^yfyR^ y 

[ft] **o*t**£tfc*L N-irv': 

/i*-* s iswt-t- h y 

S^U w©JR-&*Sr3*P-^»>|«i^3Iiiau * 
[0 10 4] 

[^floMl ^(?)7/^y-;u7-; Kffl#BSfiH± 



9 0. 
5. 
0. 
0. 
4 . 



0% 
0% 
1% 
1% 
8% 



8 0. 
K 8. 
0. 
0. 
1 1 . 



0% 
0% 

1% 
1% 

8% 



40 



H-NMRft- ho 
[|U2] Sl<7) 1 H-NMRft" hc7)e5HXb: 0 -^ <Hfc 

[IU3] ^^/u^y-/^^ h*{k&Vv<D—m<D i 
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(22) 



#H2 0 0 1 - 1 3 1 1 3 2 



[HI 



J _ 



I • 



JLim 



■ii ., , i 



00 IS 7.0 65 6JD &5 SuO 43 tX 15 3.0 25 1.5 1.0 0.5 0.0 



[H2] 



aOppm OH <==i 3.5-lBppni 
Q9ppm 13ppm 22ppm q n | 

II II Ii || CH2<=l3.5-3.8ppm 

CH 3 -(CH 2 19— CH 2 C N C CH 2 CHs 

15-lBppm I=>CH7 H ^ 



[B3] 
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(23) 



2001-131 132 



F 4C083 AC302 AC482 AC532 AC641 

AC642 AC662 AC712 AC852 
AD132 BB04 BB05 BB06 
BB07 CC38 DD23 DD27 EE07 

4H003 AB03 AB05 AC13 AC16 AD04 
AE05 AE06 DA01 DA02 DA17 
EB05 EB14 ED02 FA16 FA17 
FA18 FA30 

4H006 AA01 AB68 BN10 BV22 
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